The anthrax protective antigen (PA63) bound conformation of a peptide inhibitor of the binding of lethal factor to PA63: as determined by trNOESY NMR and molecular modeling.
Anthrax protective antigen (PA) is one of the three proteins produced by the gram positive bacteria Bacillus anthracis collectively known as the "anthrax toxin" (Ascenzi, P.; Visca, P.; Ippolito, G.; Spallarossa, A.; Bolognesi, M.; et al. Anthrax toxin: a tripartite lethal combination. FEBS Lett. 2002, 531, 384-388). The role played by PA in anthrax intoxication is to transport the two enzymes lethal factor (LF) and edema factor (EF) into the cell. Collier and co-workers (Mourez, M.; Kane, R. S.; Mogridge, J.; Metallo, S.; Deschatelets, P.; et al. Designing a polyvalent inhibitor of anthrax toxin. Nat. Biotechnol. 2001, 958). reported the isolation of two peptides via phage display that bind to the PA63 heptamer and inhibit its interaction with LF and EF, and thereby prevent the transport of LF and EF into the cell. One of these peptides, His-Thr-Ser-Thr-Try-Trp-Trp-Leu-Asp-Gly-Ala-Pro (P1), was selected for structural investigation on the basis of its ability to prevent the binding of LF to the PA63 heptamer bundle. Two-dimensional trNOESY experiments coupled with NOE restrained simulated annealing calculations were used to determine the PA63-bound conformation of P1. On binding to PA63, P1 adopts a helical conformation involving residues 3-9 while the C- and N-terminal residues exhibit dynamic fraying.